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(54) FOURIER TRANSFORMATION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the processing time for 
Fourier transformation and to decrease a capacity of an 
intermediate buffer memory used for the processing. 
SOLUTION: The transformation device is provided with an n2 
length Fourier transformation means 2 applying Fourier 
transformation with a period n2 in the longitudinal direction for 
n1 times to a time component signal with a period N (N=n1 x n2) 
arranged in two-dimensions with a period n1 in the lateral 
direction and with a period n2 in the longitudinal direction, a 
rotation arithmetic means 3 applying rotation processing to a 
transformation result by the n2 length Fourier transformation 
means 2 and an n1 length Fourier transformation means 5 
applying Fourier transformation with a period n2 in the lateral 
direction for n2 number of times to the arithmetic result by the 
rotation arithmetic means 3, and the frequency of the signal of 
time component with the period N is analyzed by combinations 
of the n1 length Fourier transformation and the n2 length 
Fourier transformation smaller than the period N to reduce the 
arithmetic amount more than a conventional DFT(discrete 

Fourier transformation) making frequency transformation at once to the signal with the period N by 
means of the Fourier transformation with the period N. 
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-i«©«*«**tT9t*tcBlK»^-y*-K*tto [003 5] Hltt. *^lttfiajtcJ:S7-yx^3ft«a 

riSis«:s6A»**r-sci3Wniie£Jtc*©r. s$7^ifi] ow^stir^ot, i32ic^ofc5-7©7 

tc*forfc«^ifii«:*fLrfe^*U7^42^*iifaKHf ©Aaii^T^fc«>©«RR*iS-rarAi. aucfcu 

-5c4#Bjffittts. cftccj:^, ^ h =7 1 -jwrnm. r, lttsioit^iji^s-c*^ ±ta^i©7x- 

Lfctl^cc, ^©-^©^tc^t-T^,^-^©^^ 50 X©MS*tf0 o co»l©l^^lii, IWi 



XfD ) ©<fc-5«Cfe&„ 

/ i=0~N-1 
Si=5i2-n, + h i t =0~ n ,-1 



ftffl¥-9 -34 8 7 E 



* [0036] 
[1*3] 



(0 0 3 7 ] 2«n, fi7-'Ji^fgr*f3, 'X<D ^DFT«Mn, 

(s:4) {cse-5r±tem2(D7 ^-xcDsaffl^tf -5o r [oo38] 

fefr*i. ±f£»l(Dafe^^Kl-Cii^^6h^2 10 [&4] 

ti + - ni -f-i t = ^ 5i 2 -n,+i, e J n 2 
i=0 



• (2U) 



5) (Cfif-oT±f£^3©7x-X(D5n.IS^f5 0 ffeb [0 04 0] 



t i + -n 1 +i l = ti 4 -n 1 +i l e J n ' n * 



<3J5) 



" 4 = 0~n 2 -1 

[0 0 4 1 ] 4 «<£fifl^ ^y^tytif). ±f3n , 
fi? - y xS3fs#|8 2 it J; *) 7 - <; xg& s tifcf 8 - 2 
£-n$i3l£-r&„ ±a?0O[5i¥£iS»^f23(i. cfiiai 

» 7 ▼ y * y 4 tciBtft ?nfcf- * fcatu TiaiftffiiJM: 

m\ -&©«#*£*£ n> ft7-«;xa»*«5CC«|ft 
■T4J:5tcfc3ftTl»*. 30 
[0 0 42 ] ±IEn , S7--J xsaft^g 5 », ±f3@# 

n,-1 f . 2«i,i, 

Si 4 -n 1 +i 3 = Y, t'i 4 -n,+i,e 1 n, 
i,=0 

/ ij-O-n, -1 
\U=0~n 2 -1 

[0 044] 8*d»2©^»*^«-C*0. ±1305 ±130 1 Ot^fifg l 4BI«K. ^t'jiTF 

©7*-X©A5ai*ff^. JJBn» S7-<; ^>^SffiiCCJ:f3fl|jS-r*Ci*«nIffi-c*4. 

xSeSfc*R5«:«tO*a&6nfcf r -4rft:x© (5S7) K 40 [0045] 

«E^-cwyi*7BK«:ife's»ii4cd:«:«fco. jnzfittnft c*7] 

#©{f^S k fete. C(D«2(Dt^ii^i6* 



# £ft&3mi 3 «c J: 5 m tsffi*<D&«9 6 ft 3 * 
i»r. &© 0£6) fcti£-??±gE&4©7 *-x©*hi 

*f¥5. *fefefc. ±3fidfe^^?>nfc2^7cW©f : - 
£EBtc*sl>r. HWlSUCSt-i-an, fi©DFT©Ii£ 

> [0 04 3] 
[«t8] 



Sk=Si 4 +i, 

[0 04 6 ] ±12 (s£3) ~ (S7) Ct^Lfc5 offl? 



(2C7) 



[0 04 7 ] ^*5feM©D F TteHtCteW 1 ©7 * 
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stLfcfc©i&£. xic^tm lit. tomnm^L 

[0 0 4 8 ] 





s g 


w&n 


$2<S7i -7. 
{ n, @}o -\ 


n, (4n 2 J ) 


n, (4n 2 2 ) 




4n,n 2 


2n, n 2 




n 2 (4n, 2 ) 


n 2 (4n, 2 ) 


S It 


4n ) n 2 (n,-m 2 +l) 


2n,n 2 (2n,+2n 2 +1) 



[0 0 4 9 ] C©S1 frhWhfrftk 5tC. #^ifc{?i|© 
DFT««t?(f 5«*©0«[tt. 4n, n, (n t +n 
, +I)lsir*i3. MtH^'fT 2n, n 
, (2n, +2n, + 1 ) Hr**. — ^. S£*«©i 

ti^r^/a^i:, et*©D f TsaartT ^sir©!! 

^Elgte, 2N 1 +2N(N-l)=4n l 1 n 1 ! -2n 
, n, @T?*«3. 2n, n, tt»£fcttT*S«&7h3 

[0 0 5 0 ] 3R»*!T^@»l*J«tC«)njg»%1f 

eti-eh&mm&i i ee* i r tt« o r *ntar^*> •& j: o 

CC. n, in, 3 WiiTfitf. *HJSW© 

D F TMlKfcW £Si*«£t&fe© D F TMSCCfctf 3 

C0 0 5 1 ] *l06«©DFT«aitCe*OF F 

TMSi -5 £, «OFFT«, *HJfiWI 

#iJ©D F TflJ, £»ft « S2-«4O7 S ^<03S 
K^MStUTfro-Cl,**. CttKfcfU ^OFFTiJ, 
f&2 ©7 * -X4»3©7 * - X$fcli03 ©7 * - X 

[0 0 5 2 ] C©fctf>. «#a©tt*>6f*iK. *H 
JSW© D F T £ S£J5© FFTi r J&H £ flEto 0 it ttl » £ 

*JWJ©DFT-Cti. fit*© 

[0 0 5 3 ] -T&tofc. *H*SC?1©ti^. ±fficfifffl^' » 
m2<D? x.-ZiClel1Zni fiDFT 



(7) »79 - 34 8 7 6 

12 

f^n 12 (n t =n 11 Xfl„) tLXttmT&CttTtx 
«. -?-©"435a^l5(C n n x n) ^- V~ft(Dj( ^ y tf&Kte 
£fc, $4©7x-X(Cfcl«n, SDFTMII 

(n, =n ll x n „) £ LX&MTZC £ 
-?■© WbISPCC n^xn,^- K ' #©^ * 'J Ofi&gtctj: 

[0 0 5 4] felTI3H*tCLT. EtCjffl^< fflmZftfl&L 
XWttftV D F TftlliiMO D F T&!i£ £'(t 0 «fc 
io Stcrtitf. «*.»*N = 2"jS©JS«»)!ftlT%ff^« 

1%. S+M^v^T^'ty-Cs^Sl&I^-trUgjttt. H3 

(a) ©&0$©qnc^T&^©J: ufc^o 

7T^yC^t'Jgt^ftLt 1 6 6 I 7 6 9- F 
#£&S. 

[0 0 5 5 ] 0 3 (a) CCifibfcJ; 5 CCjgJW 

-?-©«£ CC^g&.y* ±IE6 6 1 7 6 7- K 

20 [0 0 5 6 ]— 7^ fa©FFTttt. SSIS®^Ji7 

tc <fc 5 5r 7 -5 JS#©SKB/h5 0*» £ S C 

^r^t^ibT^gtC^tUit^ @3 (b) tc 
tpU/c C©H3 (b)^6, tffffl.'f 7 t * »J £ L 
t^g&^yt'JgfB, 1 3 1 1 0 2 7-F»t*4 
C£^A^ 0 

[0 05 7 1 13 (a) £03 ( b ) i^ttlzTfltf ^ 
P.^fect'PiC, *iaB#iJ©DFT*e!K:J;i"itf. 

30 - x©fian &M?iM tsttiff s # meat -jam 

/J>3<-r4C£AS-C^i>. 
[0 0 5 8 ] «±l5iB^ o J: 5 CC. *Hi6W©7 - x 

safcKKtcfcihtt. —a© 7 - u x.m&&mit&frzm 
[0059] ^fc. tt±.<Dnmmxte. m 1 ©3fe-<^^ 

40 £S2(Dt^ix.^6 iSStofc^O^ 1 

[0 0 6 0 ] W_h© j; ^ i&3^|j6ffi|© ^ - y x§g»«« 
£^t?*S„ 

[0061] *-r» i #@©w*. *s/hs&®jw©7 
- 'J i^tfisiSg % 2 fflttftKctttt -5 £ £ t CC . ©PhI tc 

50 /j^««©gnewMs«*fftti-raci«:j:o. ct«3^# 



(8) 



13 



[006 2 ] SI4(C^-r J:0CC, n, gDFT 

SBIllin, SDFTSgl 4££jfi?iR|£ttS££ 
*>{<:, *©Mici3teiSt*fiH 1 2 £ (n, xn ! ) 9- 

C£CCjc*9. N = n, x n ,fi©A*ftJa«ODFT* 
S£titfi£-fS. -e-Or. n, SDFTin, SDFTt 
*'W^5^>Wir4Ci*CJ:»). N*©Jlj$$$?#f 

[00 6 3 ] ±3$ btc J: Mc. *#&JSBWN©J»8»MB 10 
tFr* l fi©D F T*BT-«tt:lf ^<0tl8WS?f*»IMt 
cc*&i>©K>tfi,-t. /jN^teJaJBnx . n, Cl^b 

[0 084] *2*a©«B. S2C!)7x-XK*jW4 
n, 6DFTMIIi^4©7x-X{cijtt-Sn l IDF 

n,*DFTjBa*fT ^^g£±ten, »DFTMS£ 
if -5 j£g £ 4 -e «ve*i«SMM*-3Ktt r 1 o© 7 - y x 20 
SE%»9«^ b fc 4CD-C $> S . 

[0 08 5 ]«itr, H5Kin-rJ:^K. m,(9-F/ 
#) ©SaMfcfjfcftOn, SDFT&K2 1 a. 2 1 
b, •», 21c*l, (HSWTn, SDFTj&g§¥2 1 
£«fiXT iiitfc. m, (9— F /#) ©Silttl?j*ft 
^n, SDFT8f24a, 24b, -, 2 4 c * 1 , 
■Ktttn, fiDFT8«|S2 4*fl|fiW-5. 

[0 0 6 6 ]f It, ilBn, fiDF T3£Kfflf2 1 £± 
En, fiDFTigK»2 4 4©WCCm J C7-K/») © 
iimttft£&oEreRJMfiB2 2 £ (n, x n , ) 9- 30 

[0 0 87 ] BtcKWLfcJ:9K. i2©7*-XT(J 
n, SDFTMKn, BfrSiMW**. *Ct. n 
, SDFT3£gE¥2 1 n, SDFTgg2 1 

a. 2 1b. -, 2 1 c£n, ffl. **l»{*aS&»!T? 
WofcfflK/cWgaWiCiCCtO. n, l©n, fiDF 
TAHt*&3?»JtCfT 9 J: CtUCJcO. n, SD 

F T Mil * «fc «3 mmm Wt 9 cfc -5 ccf s c £ # r # 5 . 

[0 0 6 8 ] t»Rif. n, =4©»6. 3tetCmU/cH4 40 
©W©J;^C lflKDn, SDFTSS1 ltn, 13© 
n, fiDFT&ffi£tT ^(DVit'iV ■< i>)\>frii»r>XWc 
©JtftU n, fiDFT«l*2fflB»*ltf2lf-/i»A 
rffSCfctf-C**. *fc. n, gDFTgg£4flat$ 

[0 06 9 ] Site. SP4©7*-X{coi»rfc|SJ«{C. 
n, gDFTgg8f2 4£titfi£irSn J SDFTSS2 
4a. 2 4b. -. 24c^n, fl. fe&t>i;Ht3&fk 
■C*lofcfla»/dWSW4c:iCcj;0. n, §On, SD 
F TflfflfcfT ?!£©?£#?•?■ -f *JHfefciJ>& < f-5 C i*i 50 



-34876 
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cn«ci»), cfc0 35g&7- yx^tSg^-ff 

[0 0 7 0 1 4*5. ±ian, SDFT£|gg¥2 l©£ft 
£ L XOmWmMt I , x m , (9 - F /#) r * ») . ± 
12 n, *DFTS81»2 4©±flE£Lr©»»»^tt I 
, xm, (9- F/#) CCt?. m, gl, x m 

, *40»ttm, £1, x mj *5R£tzT?»i. JJBn, fi 
DFT^gg¥2 lfciy'n, ftDFTggg¥2 4«. m 

[0071] »3#a©w«, &&>i^tefflm<D7-<j 
xgcft«sa«:ia»fflffl<, > . &aKa*g£K£ft u 

(33 (a) Km0fcvy-fiJi4a4J:5K«a*-r4) 

cittct d . <t >3 7v * as w© ? - ij xajassss *mm 

[0 0 7 2 ] ffl*W\ lHfcttD 4 *7 - U ifftSi* 
fflt»r. J:9:rt;*&jg»!©4 o 9 6*7- Ux^ftiS 
«r»BSfrS*B^tCOC>-C*^.4. C©tg£, 06tC^-T 
cfc^fC. 4 09 6^.7-^»» *#<#ltr 

1 6 *7 - U x^|&£g 3 1 £ . 4 0 9 6 
g3 2£. 409 6 9-F^Mf|o4 09 6,6/< 

77T^ftiJ33i, 256*7-'jitMl34i 

[o o 7 3 ) -e or. ±tei 6*,7- ';x^i3 i 

tt. 2-3©4*7-iJx^i3 1a. 31di. 1 
6.£@ls&g£K3 lbi, 16 9- F*Ogi«t#^ 

1 6*rt 7 7r>*iJ 3 1 ciKJ:»)fllSi$n*. * 
fc. ±13 2 5 6*7- >; x^fegi 34it. 2 o© 1 6 
jS7 - ') xSEft^C 34a. 34d£. 2 56 
»^S3 4hi, 2 5 6 9- F»OS!«4^-32 56* 
/<v7t^*'J3 4c £«cj;«3t#^;?n^ 0 

[0 0 7 4] S <blt. ±332 5 6 *7 - y Xf^fegg 3 
4rttC^^-77©l 6*7-yx^«g3 4a«. ± 
IE1 6,A7-'jxfMl3 1 i^Stc. 2-o©4.«5-7 
- »J xfMg3 4a, . 34a, t. 16 *.11|e®» 
Sf3 4a, £ . 169- F^-©^S*f#o 1 6 *.m ? 
7T^*U3 4a, £(CifJt»fa$n?, 0 

[0 0 7 5 ] \m(D 1 6*7- 'J xg&SS3 4 dJCO 

i»rfe±Eie.^7-yxagftga3 1 iia«tc 20 

©4*7 - 'Jxg||gg3 4 d , . 3 4 d , £, 16* 
S4£Sff8S3 4d, £ . 1 6 9 - h'ft<D®MZt% o 1 
6*^.^77^*-; 3 4 d, tKiOtlMSSn*. 
[00 7 6 ] C©J,"!»JC. /h£&M8©4 *7- ijxf 

%ss* MGKflffi i.\ € ti 6 mmnmm. ^ir; 

y <c4 Jt -5 K««s^S C £ic J: 0 . 

J1IW©4 0 9 6 *7 - y x^Si^telTl- 5. ft 

7 y -©tt^fe^*»©S @ *S/c L TC > & . 
[0 07 7 ] IQ , C©@6(C^Lfc^-CB. 4 0 

9 6 Axomtaami* . m 1 e * xm 2 5 e *{c t 



(9) 



%fffl¥-9 - 348 7 e 



©/sa&WKtff* *> mmc lx . tts 4 x n 4 * 

[0078] 4096 1<B©4 0 9 6 

£.9 - >j xgaftsga-e-itecfT -5 OttiS»fi^*s^{c 
A* frjgffl© 4 .£9 - y xsosaiKjgcDffl^^ 

ibrcDin^ft^^/hs < urs&sjggteiSMtt-r* c 10 

i*irt& 0 

[0 0 7 9 ] *KSiK*H,>Tffll>TU>iit«IHI^9 
^r^t'JOi^t'JgfB, 4096+16+2 56 +16+16 

= 44409- Kr*a. cnjcfttt. fi£*©FFTicj; 

f)4 0 9 6,i7-'J i^gl^ttf^i > 
M^^rU^Mtt. 4096+1024+256 +64+16+4 X6=5 

4809- Fr&&„ 

[0 0 8 0 ] «±©ci*»6W6*»«rJ:^«c. 06©§£ 
iBJC^jhJi. 4 096*<D DFTMSJO&ifr 20 

i!>&<ctFFTi iarsft(c * vmmmfflzm < -r -5 c 

Sk=W(k) -Sk' 



■itffl^mo^-ijxstftSBtwjs-r*. -ec 

tcJ: ^ . J: iJ**«cJBW (4 0 9 6.*) ©SifcSMSflrS: 
[008 2] 9 - <j xgQfttt. »T±©RTl***ttji 

ffifiajgjw-cfi? oa>u cnsni^tcfr 

mmHX'~Ms.!Si^m . *©in^t-3«cif s t ± « 

J: o T&pgft i */«c (_/ r A ttftftWfcff r l > 3 . it 
c©«»£-ic. giicWg^SStSi, 

[0 0 8 3 ] iiasbfcffi/iH-tjsjsLw. c©»ja©7aaft 

LTfrMi&fe©r*»>. #© (SC8) <c^-r^#^{c 
&-oXm>ti&„ &*>\ (SC8) cp©s, B7-';i)s 

ef-fs-?-*. w(k) tiBwiic. s k • umv-^^M-r 

[0 0 8 4] 

C»83 

(38) 



W(k)=^ u-cos-l^-) 



W(k)= (0.54-0. 46cos-|^-; 



[0 0 8 5 ] £C5Y. CV&frttWimi. HKSrttfc 

v>#. <^9> izm?®$zm»tmmc 

[0086] 
[*9] 



Sfc= 



(cosB —sin i 
0 0 



Sk 



-(39) 



[0 08 7 ]BI7». C©gJ4#@©OT*l|3ir&fc«> 
Cggt0^^^fif*5, 07(C/^Lfcj;9CC. * 

S4 1i, 16*7-'JxfMg4 2i, 4 0 96 9 
- F^©gl4f|o4 0 9 6 &/< ^T^t'MSi, 
2 5 6 9 - KftOgli^o 2 5 6 "7 9 r y •=& 4 
4i. -^-^A+JlHU 5 4. f"- *a#W4 6 4CC J; <0 

mf&znxm>. 

[0 0 8 8] ±!2lfi]ii?im^g4 l ». »*W«Ht*fT 



±K l 6 & y - y xfEftKH 4 2 fit. ® 6 <P ICif; U fc& 
1 6 69 - 'J xg&£E£ lUftic . 2 o© 4 *9 — 'J x 
42a. 42di, 16 imtiSOWm 4 2b 
4. 1 B^/<»7T^*U42cittJ:r)»li£S*irt» 
4„ 

[0 08 9] C©J:9«:^fi!c6fc9- 'MfMSIJ. 
H 8 fKC a . /S , rr=0 fcgp# <f5jti©gB»4> 1 6 * 

40 yx«8wgai}s*»itai»j3ait4^-cc>s) ©saa 
^H^^turiT ocitcto. 4096 g&mm&fjimz 

[0 09 0 3 -r/jcfo^. lastc^fcfcotc. s-r«tt 

{C. r : -^A+jgl34 S^L/rA+J^n-S-r-^^rfflO 
r. H8 4ioaoa5»«:ffiSr*jlWjWff*5n*. c© 
£*. S:*>l-t/lElteiSI»S6»4 1TB, 
x.6n€.ciicj:fj 36*»tf Sl»4*?f ton 4 . c © a ©gli 
^>©iSiiitem« . -7""— ft.+j£U4 6^/fUt4 0 9 6.A 

^'^r«H3 Kia^tsM 3 n&„ 

50 [ 0 0 9 1 3 fl/t, CO4096,*n-y7 7 ^tH 



(10) 
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3 ic £ * S <b . WC^V?- ffr-r- f A^JgP 

^/TUr 2 5 6 .77^*044 (Cll&WStt 3 ft 
C©25 6j£'<77r.»<*U4 4CC? r -£#i 

sn. H6tt>©TKtas-rssifi*Jtfton4. 

[0 0 9 2 ] C©J;MC, 07©3£BCC,fcfttt, /hsa 
P-«Jx^^%ffort>?>CD-C, 4 0 9 6*©DFT#L 10 

ifi-cisz. sect, 0 6©ggin&^ mcmwzm 

*HW'tMB|flt<>fflC»Tl,»4©'C. E16<Dg§(Chb^T. 4 
*7 - 'J x^jfeJIH^if IBI^ »7t«"J ©fiys»£SE 

[0 0 9 3 ] 3ff5#S©W». HS^-i/*- K*»o 
- K * y «:«ti|B/< » 7 t v * y *Ht 

t^i#{c, *b?-<ymcms?z>(Dxtm< > mm 20 

4 a*ji< -c**j:5R:t,fcfc©-cas. 

[0 0 9 4 ]— MK. SI^-yt-F«oIC>t 
fr (*7A) <L?tJ (09) £r{4«JfetB3Er&c:itc«fc 
DRAM«CftR3*i4y*yrtJ. -€-©ttt»±<D«f«K 

[0 0 9 5 ] -tL/T. li-^-yt- FTiJ, fSlDO^ 30 

^*'J(D— 0fl£ tr. BSZ$?©^ * V (W513J0OCA-6) 
[0 0 9 6] ±®LtcJ:5lC, &mm\<Dy 

- y xsangatrtt. m 2 ©7 *-xtiiwftK*ft * 

DFT«»*ffC». *4©7*-xrlttflriDi«c*f-r-6D 
/ < » 7 r > * »; ©ta^raj <t teat l r * 

?- * ©S*S**ffort»4. 
[0 0 9 7 ] CCT, i£|HJ/< 5 7 7 y t u 4 £{g?^Hc 

7'^cci2gL/cti^tcti, «#ffiK#-r SiSil 
tut, 83E77(fiitc>Ff-r & 7 s - tKDm&mzmci&m^- v 



W?9 - 34 8 7 6 
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[0 09 81H9B. ±fei//cBiII^©y- : E:'J©Ti"b 
^^UCD^^tji^A^t-FT*?,. C©09 
©#'Jr«:. PJCP7 7 h"l/X(COt,>t2o©^7A7 F 

[0 0 9 9] T&ta^. MS, 1 7- F©77-teX£'fT 
^©fC^*^B#ra df-Td^US-fA) ttl 20 n s e c 

r$>s©sc*fi/r. BS^-vt- Ktctot»r2 9 - F 

©Td7-fe^^f ^©(CA^^B^MBI 5 5 ( = 6 0 + 4 
5 + 50) nsecTW. l7-h"3fci)T 
tt. 7 7. 5 n s e c ijl^B^J; 0 4> 7 7 Hr 7B3RJ)#iJS 

[0100] c ©J; 5 & HSE»©y * 'J **|B|v< 7 r 

F($£2 9 7-Fxf£2' 7— F) T'£fe-5it" -5, 
[0 101] if, 0 10 iC^-T J: 9 K. cfjfyj^s ..j y 7 
* •=£ 'J * 2 5 7 - K»T-3«35TfiI«:X F 7 W 7'fticSBg 
f£ifi£fCO(, C ©*§■£. I2»7x-Xt 
^&6ftfcf-"- v ^ 7 y* y«c«*iaj(c»* 
iitfBKctt. w*'<-y*-FaJie*.&i,»©r. ^[Sj 

CCfcJOr 17-K§fcf)120nse c ©B$IHlAij?»*> 

[0102] s/c, H4©7*-xcctei!>r±ffiifra^ 

tl 9- FS/c*3{C^3&^T7-teXB$p 8 ^J, (6 0 + 4 
5x(2'-l)+50)/2 5 ^45. 13 n sec 

©±PRtt, 120 + 45. 13=165. 13nsec 

[0 10 3];X(c, 0 1 l tCTp-r J; 5 tc. i+iRfJ^ y ^ 7 
^*y«r2' ■7-W3?P? flX <^2 4 f@xfi2 

fS] tc atr s ^ * y r ^ -b ^ mc Kii^ - >> -t - k ^ ^ ^ 
c£#nMr*&©r, 02©7x-xt?5}<es!j6ft/£:-r 
- ^ *4»H'< ■/ 7 r > * y «C*»jitf figJC7>»jJ>4B$Ba 
I*. «3?|fiI«:>Pf Or 1 7- K^fclJ (6 0 + 45 X 1 5 
+ 50)/16^49. 0 6 nsecr*-5 0 
[0 104] »4©7x-XtC*jC>r±5Bi|J|ffl^ 
v77^*'J*6f--^ W-riS K , ti7f[6] tc» u 
r 1 7- FSfcf3(C^A^Ti»-fe^B#ra«. (60 + 4 
5x3 1+50 /32^47. 03nsecT*5. 

«. 49. 06 + 47. 03 = 96. 09nsec/7 

[0105] W±©itg*S**^8«e.A^«fcotc t 4>pjj 
"»7t« 'J y i; tJCCC g2gf § c i CC J: f) . ^ 

f v -y 7^tciHg-r s w^tcFt^r y •=& y 7 7 1 ^b#hi 
7 - y xg^waaiif 5 p.s©ii@s^ « 6 -r c t &v * 
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saw -c*c < . «ai©jigrttfflr*iWB'< 777^ 
y ^ © r * -fe x u$ra *im* i> c 4 6 r * 5 J: 5 tc * 

[0 108] JB6*B©«tt. f2(D7x-X©«Ii 
> > jOttf**!^* 4 C 4 &C «fc 0 . *|H|/< 7 t * U 

* 1 ^-y^/cwffls-rniiistf <fc -5 Kofctor* 

£= 10 

[0 1 07] S4©7xT-X©jaffl?Hr5BHUt. f£2 
©^x-X-CiRft^nfe-r-jr^^^ftift. IH2©7 
x - X©fe9&l&b 6 tlttlfc 4 © 7 x - X©MII« 

a t » 4 © 7 * - x©saffi i % jfeyijtcft^ 

«. assts. m i 2ccnvrj;^c. i2©7^xii 

Ifl4 ©7 x -Xffl&©2^-yfl.©rfi|ffl>< 

[0108] Tfctofc. »2©7x-X4JH4©7*- 
Xi*ife5»J«>fp3#&l»^tctt. ill 2 (a) Kn^J: 20 

5 sc. ^2 ©^ x-x(cfc^^^ffij©D f rmmv# 
&p>tizr-z zwttmtt rnxsm l r <-> < t mmic . 

HI 2 (b) |EiC5fc&6*x/c-r-#£0 
4 © 7 x - X(C fct > r flfc&GKCft * tti b r «t#fr © d f 
TSJiffi^jli^f -art* < 4. 

[0109] b/cA^t. ^2©7x-xr*8bf>ns 

4 © 7 x - xr a» tcei^ a l r^ffl-r & /c 
A©^-^4©2^-i>7is^H^f7 7 y*u 4 bt£> 
Efcfc*. C©«t^tc*|B|A»7T^*i;%2 30 

^-^tffiSL/ctDtU, y < a 

[0 1 1 0] fct, ccsiBfgcM-cB, ^asr© 

«fc ; 5«c»2©7x-Xr*a{)6nfcf t -i'B»8W|fi|(c* 

»4©7*-x©jGsrw:f t --**iji3rifi]tcR 

*ffl-rtl»5J:5{c— JEiL3rj:(,»t?. 131 3tc^r J: 5 
CC. 10@«t5$2, ^4©7x-X-CB^-^?rriS 

K u •> v> y©^iai4ittiStrxs«:W0 Mro < J: 40 

[o 1 1 1 ] r?£t>%, mi 3 <a) K*>i»r. imm 
icft *> m 4 © 7 x - x©i«sir «. cpfs^' 577^'; 

«cJSE«Cffift3*irt»4?*-$r (c©*4©7*-X©te 
1IJ:*3 ^Btrcctf^ti/c0[5ia©^2©7 x -X©MJir 

[0112] -C-OT. C©g|4©7 x-X<D!&m£fflm 
Ktftotirc>4 1@B©»2©7 x-X©«ia-C*«&6 
ft -r - £ a*. ±fag£^tb U K J: r Sic ft o fcttWifij 

©P.^(ciiM^»^iA$n2.„ -rat. a»»tctt. ^na 50 
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^^r^t'JOit ©tKWCC . 1 (BJ @©tjl 2 © 7 x - 

x©«hi -c*ao ent t=- * *i* ate 

[0 1 13] ^<C. H13 (b ) tCfc^r. 2|Ug{Ctf 

5 31 4 © 7 x - x©&fir «. / < -j 7 7 y -t y &cf a 
testing?*-* (±13 1 @sos207x-xo« 

[01 14] for, c©^4©7x"X©«aii4i5m$ 

*Cff ri>&2H]S©#2©7x- X© jfifflf** 6 
ftfc r - £ ±8BS*Ui UK: J: o T 3SK ft o fct»^[fii 
©®«{C0iXS*iiSn4. TSi, ^HS 

; < -j 7 t ^ * y ©£r ©humc . 2@a©»2©7x- 
x©^aii-r** 6 ftfc x- * m atf. $ n s . c ©}t« . 
wiai 3(a) \cmtmmtimt>n^ a 

[0115] W±© J: ^ (c. t Y v y ^©*iSj«-3? 
Etc«0 ft^r-r- if ©S*»# %tf 5 J: 5 fcrn«. 

r. 1 -?©W^;7 7 ^ti^l2©7x-Xfflif 
4 © 7 x -Xffl 4 r*ffl^ 4 C 4 *«r t . <P®J< -j 7 r 

[0 1 16] H7#a©W*. B5(CiSlfcf2S@(D 
f H^jSffl L . m 5 CC^ L-fcJ; ^ icM&© D F 
T«iB€:fflC»rtea*3^Kfc3 43^^ -j 

?-7J*<)2 3-©T7-bXAi^(C^< a-So *C 

■c, c©m7#a©wj, ±iew<77 7^*u2 3 

*tt»©^ * U Ur fflST 4 4 4 4) K. ?D7,^ 
% A -j ?■ it 4© 9 - f 0 ^WSa* ffll C 4 CC J; 
»J . > * >J T f -fe ^ B?Ficfc W SM9»JW»f^tt ^-iS* S C 4 

C0 1171H14W. C©»7#a©W^H-r-5fc 

at>©gg©#RX^^-raTife.2> 0 coai4(cs 

tSlli. @5(C^U/c^S«:^Ofci>©r*0, a 
5*{C7n0fcja^n, , n, ©fit-tn*n4 4 n 
, SDFTAHI*tT5£Sl©# 1 , . n, SDFTMS 
?rtf ^^g©® 1 , ***i-Ptt4ffl4L/c«£-{coi,»r 

[0 118] -rafcfe. *^S«, S&2©7x-X©#i 
fflttf5 4ffl©4.*7-yxS!fti@B5 la. 5 1b, 
5 1c, 5 1 d 4. ¥-~*Wift\ltkW5 2 4, &S*JS& 
/^DJtea 4 M<DfpW< 77 7 ^*'J53a, 5 3b. 5 
3c. 5 3 d 4. ^4©7x-X©4fiai4:ff 54M©4 
.■S7-'ii^8l5 4a. 5 4b. 54c, 54d4 
ft S,, afc, ecru, ^©fSBg{b©fc 

[0119] ±fB©cfc9lCt»fSb^ffi©iil^ 

^. si 5(csi-r«tiiaif s --5i(Digaias#rau**«e.8tt 

B^-rS. ^gftli, l2fl)7x-XfTO!C4*,7 

- u xiEft*tf c > . » 4 © 7 x - xr waffle 4 *7 - 

'JiSE»*tf^ CtCctO. 67-K (HI 

5{cAW©a^r*urc><b) ©1 6 ^gi«s«?«T*ii 
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[0120] c©££. ±mutcf&2(D7 x-xomw 

«f^4l©4.^-yxIMS5 1 a, 5 1b, 5 
1 c, 5 1 dtt. frtl^timi 5©*fWfSjCC#-r-5r-*- 

Hf-T^JU-Ctt. »1. ®2. »3. m4-7-KtC-3l» 

[0121] t<D£5lCL-cmmim(i>tltc4r®(D7- 

7^t'J53a, 5 3b. 53c, 53dK19-Kf 
"^fI f P5>We>fiTfatf.$n-5> 0 CCt?, S9-FOf" 10 
2#i£lt2 ftScpPaV'' y77^tij53a, 5 3b, 5 

3 c. 5 3 d©«M£. -en-ettA~D©i?-^£ttor 

[0 1 2 2 3 MS. 4WD7-ir*imD*W<-3-7-r 

■;53a, 53b, 53c, 5 3 dCC|l«55J-WTStii 

[0 123] Sfc, .»2t-ffjKf4tYi'^©^ 20 
Y * ^T*|g]B#<C 7 - 'J xm&Z ftfcx- 5? CCO^-C &|h] 
-r-$fSD#C7SSg5 2tCj;fj 411©^^^*^ 7 
7>*'J53a, 5 3b. 5 3c. 5 3dtC19-KT 

^fi 6 fa-c fattens, c©££. [HiD^-ux 
sm^gr^s n/cf- s#i5] D^ra^' ^7^*ij 
Ftyciaitsti&o j; 9 icykn ftitmf t>ti&, 

[0 1 2 4 ] «±<DJ:^^»*jA^Iiimcj:»3. 4(11© 
*H('<?77^t'J53a 1 5 3b, 53c, 53d «: 

«, a i 5 tcTn^- j; o tm%v& i-wr-i* mm 

'J 5 3 atctt. »1. «6. »167- FW 

«. SH5. ilO, mi 5. .^4 <7- F©f---*#iatt 

[0 1 2 5 ] S3(DW-;7r«'J 5 3 c t,C 

it. ^9. ^1 4. »3, i8 7-K®f-Jt*iffitS3 
ft. l4©W97 T y*'J 5 3dKtt, 113. f 
2. Sg7. HI 2'7-F©7 i -^^l2tt?iil> 0 

[oi26] &<c. m4<Dv x-xv&kmiiTomc 

it, ±£SLfcfg4©7:*-X©£ftfI£tT9 4{i©4;$7 40 
-'lx^il54a, 54b. 54c, 5 4dli, •?■ 

4 IB© 4 UifMSS 4 a, 54b, 54c. 

5 4d«, -e-n-eftifn. ift5. m9. jbis^-h© 
7 s - * ^S^a or ^ - y x^fc^isjuftcfr 9 = 

[0 12 7] C©ii^ EI 1 5^6S3e.^^c(:^(C. § 
4*7-'Ji!?MS5 4a, 54b. 54c. 54d 
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T-o^Lriati^ tiros. Ltctf^x. im<D$>m 
/< » 7 t y -=e y <c±ta 4 fflco^" * **±riat»3 hr t » 
fci Lfc&6i&?>fflLCc4-»M *;l/»aic64, * 

mmmxit, ?>wwi*-tii-rct&x%z. 

[0128] WJJftnjJ o/c j: ^ tc . in icak^tcm 7 
r^-t'j-s©r^-fe^^^45ct< &?»Jf k s -ft -5 c t ifiv 

[0129] 

[&93©$MH] *«W«±as6 «fc 9 K. M&V 1 - 3 

{etaftoffewejeftyr, ihx^n ( = ni x ni ) ©n$ra 

!&fr<Dm^<D®®.&Mm$: . ±EHWN J: "J M^&IU 
Wt?*5«Wri6i«:Str SJSJfin , ©9 - >J x^jftttjfcfr 
factor SlSUWrw ©7-'Jx^i©ffl^tD-tt{Cj: 
-j-Cff 5 i^iCLfcC-C. JSWN©<1^^^]WN©'7- 

y xsafetc «fc o r-ftKffljfcsaHfcT a «fc 9 jc* 3 n & 

fi£*©D F TKJt-*T8WM*4>tt < -r & C tUfi-Ct 3 
J^K&fK Cfttc^O. ^ - ') xaft(DftL93ft&ffi 

[0130] lf*Ji4k:ia4g©:^HJlCJ:tltf. n, g7 
- 'J x$jft#U*tta«Sry, n,@©n, g7-i;x 

»tea* (Hi B#cc'(f 9 C i *i r * -5. J: 5 Ji a . 
[0131] »JjtJ!5KKi8©»SI3«:«fcftw: > n, 
- 'J xSetfe^S«»RflR». n .SOn, g7 - y x 
SE*«ffii%±ISl«»fii©n , fi7 - y x^Jft^S^fflO 

ftteffl* [SI B^fJC ff 9 C i *» r S J: 9 JC^c 5 o 0 tc& -o 

■c. -?-n-en©^ - y x&&ftt]i£ 1 @-rojiH»(cff 9 

[0132] l»*TS6 teSEtlW>l6WKJ:tltf. 'J^^CJS) 

^/r l r y - ^it <t 4- 4 =fc 9 5c g^-r z c i ic j: 
o r J: 0 7^: # 4 M W© 9 - y x ^f^Kg * flffifc L /c© 

■c. 1**311- 3 (ci2is©^ipita(c. xztsmm® 

y-V xSHftt-itfctf 9 iS^©?^»tctt^T?S#a 
SrtSISK:^ < f -5 C . J&ffiC-iSiiftT 5Ci 

*»t?#4. b^fc. ±E/h3ttJH*JiLTffa©«IB4 
iSIRTS C i*Jnitgr*-5©-C, &7 - y xS3ft©te.« 

^— Htiattcr fc-< ^©tftr^/v > 7 7 ^ t y©^i*£ 

*© F F T(CWS/^7 7 »*«tt$)Jftttff 

tB^Ktb^r^Aj: < -f 4 C i jftJ-c* -S i £ t K, (@ ^ © 

9Cc^i3 . ^($,b {sXOtyfBl'i f7 7 ^ 'J©^fi*tS 
SiCvjN$ < f&c £*<?££„ 
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[0133] »#JB7tc3e*B©#BWc«fc*itf. 

t»*if5&frim&mM$i&£. . c©&*>» sigswis 
*©tB#*s*«c*f t, r ? - «j xa»*tf 5 /jx 5 

B*$MW-ett i) ii LrtT $ «* ^ &c l ift^ii i ~ 3 
ictmomitmmt* Sternum- y x^©» 
&c j; -> r j; 0 a# & jsjw©7 - y x-m&zmm 10 

T4Ci*«r**J:5lCtti3. *#&JSJW©7 - >) x^ 

icit^x&tmmoy - y x£ift£a&stK»ffSiffl& 

[0134] »##8 K8Btt©*i!Bfej:fttf. iail^- 
J**- F 5:^-5^ * y-BcfcOT/jf^'?- h*#©4>p B V< 

l/r»<.7 7 ^*V«t/cOt, ^P»dr«K 20 

sea 3 * fc / < ■» 7 t y * y ©*swifii«c *f l r ^- 2 

iiKBto»**r&C£3WiiItti«c0. fl^fiieSfUT 

■c^sjc^icAj:^. btc&ix, mnatoMmc&ix 
7 - ') x^ftoiaffl jas^iS < r * c i » £ /cw r 
& < . y * y 7 ? -fe * B$K mime J: -o r 4> toliiK* 

[0135] H3j8«9K:SBt6©aWK:J:ft{d:. n 2 S7 30 
- y xgEft^atc «t 0 7 - y xSE» 3 ft/c ^- * 

^iStCteti-C*^^' »7t«iJ KIBttSllfcf - * 

S^gic^&r&JcMcU d, g7->ji^fgTffi 

mt htc&u:?-!) &m#m3 tizc ifc £-,xmx£ 

SHftSftfcf*- ZZm-XiEmOXt,* < £ *) iClstc<DX\ 

z<Dmi>*m (.{citrate $ ftfcM^^w^c^o 

r, now-^T^t'^a, fi7-i;xS8jffl 4 o 

r*, 1 ^-y^XDtfira^ 7 r VtefflMt Sfc'W 

[0136] 1 0K33|«©%W«:J:fttf. a*fcfi 

On, ^-yxgOmS^tfMfcfSCDrw S7-'j 
x^fft*ia£|Hl DK/cWtflBJ^ y 4taw4i 

£*>K. HKKOn, S7-'JX^^|S{c«tt3|S]H#{c 

y * «; fc i fli-r-os o #w TSter h x *> tctttES t fc© 50 
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x. m$H<D 7 - y xsHft^BlK J; 0 isju#tc^sb *e> ft/ctg 
^CO-r- $^IUo^' 7 -/ A-t y tC|S]ffi5F(ClBtSf 5 J: 
^Kt«CiM*S. LtA^t, n, g7-'Ji?E 
Jft#®£ n, fi7- y x§£&;£|2££^ft^ftig&f@r 
-3iftWTS«iffi*ife5»J W> J; 5 K L tele t*>*>toe>-r 
jf ■=& y T -fe X £&?ijK:'fT ^ C £ /)5T' I? & I > £ 1 > ^ T^«i5 

rc t*«-c*. teffl<Dafe5Mbfttt*K*>4c £ 

[0137] fl^iH 1 1 KEtt©»JBOCj:ftH:. ±l£r 
-f ©JSO^OI^iC. mOn, S7-iJx^fg(c 
■t 0 ^P.ftfcx- £#|H] Dif HJv< j7 T ^'J l^tClB 
tt 3 ft * C £ Ai&l » J: 5 K L/T 0fiX» 6ft 5 9 s - £ 
nfttt%>£*)l l C{stc<DX. 9l[©n, 57-'Jx^f 

© - * ©Sg* tti L * (a]B$<C ft 5 C £ *sr <E> <£ "5 <C & 
So Wci^r, ^3M©M?']Wjf^t± J l'SC<:i«a65c£*-s 

[02] Hl©7-yx|E8SKaKJ:-,rfftoft4*l 

~» 5 © 7 * - x<Dmm'm*®m-t ztc&omxib 

So 

[03] %.w&ffl(D y-i) ±m%mm.* -j y -tuistc u 
fci«^te£«ii&4irJi'<-7 7Ty*y©ig**. f ft© 

'^'Tytu ©^a £ iter £ /c#©®-e $> a . 
[0 4] anss©tsfflfflK«k&£B©ttfi5£ifiria-c 

[0 5 ] *2#a©j£fflWKJ:SSgE©»^?fc^ria-C 

[0 6] H3#g©t£fflWcj:s^g©tM^riir' 

[07] 04»a©(6fflffi(«:J:5KjE©«fiJE*7nra-C 
[ 0 8 ] 0 7 iCir, C tz&mcj: -o X ft ftft « B^SUMIM 

[09] W5#a©jtffl«-e«fflSh*j*a^-y*- 

F ^f#ocj3fg/s; •>^T^ ; ey©T^H2X^-i' A©^;& 
[010] ^r^^^X^-f -/tticieg 0 
[0ii] *ffl^yPr>*y4-7'o^^tttciefflufe 

[012] 2^-Z>ft<D*$m>^v7-7 jit'J4ffll»tf 

- * ©k*s* 4^ ^ r s fc»©a r * -5 . 

[013] 3S6#g©j£fflWcj;&f"-£©f^ftt© 
1t ; f- ; 5:l54a3r-g>/c66©0r4) K) . 1 ^-^©cfirK^' s» 
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